Immunomagnetic Capture of Big Six Shiga Toxin-Producing Escherichia coli Strains in Apple Juice with Detection by Multiplex Real-Time PCR Eliminates Interference from the Food Matrix.
Having reliable methods for detecting Shiga toxin-producing Escherichia coli (STEC) in foods is an important food safety goal. The majority of STEC outbreaks have involved either the O157:H7 serotype or one of six non-O157 serogroups, O26, O45, O103, O111, O121, and O145, termed "The Big Six." We have compared detection by PCR of the Shiga toxin genes stx1a and stx2a from STEC bacteria isolated from unclarified apple juice by simple centrifugation with the use of an immunocapture technique to minimize contaminants (such as pectin and polyphenols that may copurify with DNA) that may interfere with DNA amplification efficiencies and limit sensitivity. An internal control for successful immunocapture, DNA extraction, and PCR amplification was generated by introducing the pmRaspberry plasmid into an stx null strain, yielding an E. coli O45 pmRaspberry derivative that can be added to food samples directly. Using serial dilutions of a representative Big Six STEC in apple juice, our immunocapture method resulted in a 50% probability of detection value of 3.34, 2.25, and 4.25 CFU for detection by multiplex real-time PCR, growth on solid agar, and multiplex endpoint PCR, respectively. The time to result was 6.5 h, 9.5 h, and 1.5 days for immunocapture of Big Six STECs and detection by multiplex real-time PCR, endpoint PCR, and growth on solid agar, respectively. A set of 52 Big Six STEC isolates and 30 non-Big Six STEC strains was used to establish the inclusivity and exclusivity of the method. Finally, the ability to detect Big Six STEC contamination reliably was confirmed at 4.5 and 45 CFU/25-mL portions of refrigerated apple juice.